Abstract. The significance of substituting concentrations of Pr and Nd at La-sites, in La 0.67 Ba 0.33 MnO 3 perovskite compounds, for the structural and electrical properties have been studied. Polycrystalline samples (La 1-x Pr x ) 0.67 Ba 0.33 MnO 3 and (La 1-x Nd x ) 0.67 Ba 0.33 MnO 3 with x = 0.00, 0.167, 0.333, 0.5, 0.667, 0.833 and 1.0 were synthesized via conventional solid-state reaction in the bulk. All of the samples were calcined at 900 o C for 12 hours, pelletized and sintered at 1300 o C for 24 hours and investigated. In this paper the structural patterns and microstructural properties of bulk samples have been investigated via x-ray diffractometry (XRD) and scanning electron microscopy (SEM). XRD patterns show that these systems are single-phase, with orthorhombic distorted perovskite structures. The electrical property, T p , was determined by using standard four-point probe resistivity measurements in the temperature range of 20 K to 300 K. The result shows that Pr and Nd dopants shift the value of T P to a lower temperature. When the temperature is above T p , T > T p , the variation of the electrical resistance was found to follow the an Arhenius-type law, ρ = ρ o exp (-E a /K B T). It was used to calculate the activation energy of every sample. The resistivity curves show semiconducting behavior of all samples above their T p .
Introduction
Interest in mixed valence transition metal oxides has been revived since the discovery of high temperature superconductivity in perovskite copper oxides. The perovskite manganese oxides with the general formula, Ln 1-x A x MnO 3 , where Ln is a rare earth (Ln = La, Pr, Nd, Sm) and A is a divalent metal (A = Ca, Ba, Sr) has been studied. Colossal magnetoresistance (CMR) material, which exhibits a large decrease in electrical resistivity under the application of a magnetic field, has attracted wide interest due to its potential technological applications and the need for a better theoretical understanding. In this structure Mn 3+ , surrounded by six oxygen atoms, is a Jahn-Teller (JT) atom. The d-shell electronic energy levels t 2g (triplet) and e g (doublet), in consequence, split under a distortion of the octahedrally coordinated Mn-O bonds. The JT splitting reduces the electronic energy. Three strongly coupled and localized (t 2g ) electrons occupy the bottom-most levels and form the core spin S = 3/2. The fourth electron, occupying the first e g level, is coupled to the core spin through the intra-atomic Hund's coupling constant J > 0, estimated to be of the scale of ~1 eV. The CMR effect was observed most prominently at a typical composition of x  0.33. It is believed that the magnetotransport properties and the spin structure are correlated via the double exchange interaction, influenced by the motion of the e g electrons from the Mn 3+ to Mn 4+ ions. Recent studies have shown that double exchange alone cannot explain the observed behavior in these systems, the average size of the A and B site cations, the mismatch effect and the vacancy in the A and B sites plays a crucial role (Abdelmoula et. al., 2000) . In the doped rare earth manganites, the Mn 3+ /Mn 4+ ratio plays a key role in the attributed physical properties of the compounds, especially transport properties.
.
Experimental Details
Polycrystalline praseodymium-and neodymium-substituted lanthanum barium manganite samples, (La 1-x purities were mixed and ground for 2 hours. The dried powder was heated at 900 o C in air for 12 hours to produce a highly reactive powder. After calcination, the black powdery mixture was reground, pelletized, and sintered in air at 1300 o C for 24 hours. Characterization of the samples was performed by using a Philips X-ray diffractometer with a rotating anode at room temperature with Cu K- radiation, and the DC four probe method with closed cycle helium refrigerator in the temperature range of 20 to 300 K. A-site radius, <r A >) have a larger bandwidth. As a result, the paramagnetic phase can be paramagnetic metal (PMM) or paramagnetic insulator (PMI) transition with a small gap. This leads to a weak dependence of ρ upon T. There is an interesting dependence of E a upon the Mn-O distance wherein it increases with the Mn-O distance. All of the samples show semiconducting transport behaviour above T p and metallic behavior below T p . The metal to insulator temperature T p shifted to lower temperature as Pr and Nd doping increased, which indicates the loss of ferromagnetic order. Table 1 shows the values of T p measured. On one hand, the impurity dopant shifts the value of T P to a lower temperature. , where E a is the small polaron hopping energy. An inflexion in the resistivity is observed and it seems that a semiconductor-metal transition takes place, as proposed by Taguchi and Shimada et al. (1986) . We consider that this is not the case, but that the change in the slope is due to typical polaronic behaviour, )
Results and discussion
. This is confirmed by the fit to the experimental data. A linear relationship appears when ln(/T) is plotted versus 1/T. The resistivity being measured in zero magnetic field, a negligible effect upon the resistivity is observed. This is an indication of the high stability of the charge-ordered state. The same data in the form, ln(/T) vs.1/T, the linear relationship that exists above room temperature corresponds in Holstein's model to a hopping energy.
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Figures 6(a) and 6(b) shows the correlation between T p and the activation energy (E a ) for conduction in the paramagnetic (PM) phase, which is proportional to the polaron binding energy (E a ). The lattice distortions around the defects favor the localization of the polarons (E a increases). This becomes apparent in the PM phase as an increase of E a and a decrease in the temperature at which metallic behavior is observed (T p ). We can conclude that, in samples without grain boundaries, the MIT temperature is related to the electron-lattice interaction, which is increased by the introduction of chemical defects. In the case of band semiconductors, E  is the semiconductor gap defined from the temperature dependence of the conductivity by )
. The relatively large activation energy in the electrical conductivity has to be interpreted in a different way. E  is not just the semiconducting gap but the gap added to the "hopping energy". The electrical conductivity,  variation with temperature can be obtained from the graph of ρ vs. T The results for T p shows that Pr and Nd dopants shift the value of T P to a lower temperature. The T p of LPBMO and LNBMO decreases linearly in the range. At temperatures above T p , T > T p , the variation of the electrical resistance was found to follow an Arrhenius-type law, ρ = ρ o exp (-E a /K B T). It was used to calculate the activation energy (E a ) of every sample. The resistivity curves reveal semiconducting behavior for all samples above their T p . Correlating T p and the activation energy (E a ) reveals a conduction in the paramagnetic (PM) phase, which is proportional to the polaron binding energy (E a ). The lattice distortions around the defects favor localization of the polarons (E a increases). This becomes apparent in the PM phase as an increase in E a and a decrease in the temperature at which metallic behavior is observed (T p ). XRD data shows that these systems are single-phase, with an orthorhombic distorted perovskite structure. The most prominent peak is given by the <121> or <200> peak.
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